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PURPOSE: A non-volatile ferroelectric memory device and a fabrication method thereof are provided to 
achieve a high speed by minimizing an RC delay of a split word line, and to minimize the size of the 
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CONSTITUTION: The first conductive layers( 132, 132a) are connected electrically to 
the first split word line(123) and the second split word line(123a) respectively in a 
peripheral region, and receive the same driving signal as the corresponding split word 
line. Here, the first and the second conductive layer(132,135), which are formed 
between the first split word line and the first electrode(138a) of the second ferroelectric 
capacitor, are defined as the first branch line of the first split word line. The first and the 
second conductive layer( 132a, 135a) formed between the second split word line and the 
first electrode(138) of the first ferroelectric capacitor are defined as the second branch 
line of the second split word line. The first conductive layers and the second conductive 
layers are formed with a platinum(Pt) or a tungsten(W). And, the first and the second 
electrode of the ferroelectric capacitor are formed with a platinum(Pt), and the first and 
the second contact layer(141) are formed with a titanium nitride(TiN). The second 
electrode(140) of the first ferroelectric capacitor is connected to a source region of the 



first transistor(Tl), and the second electrode of the second ferroelectric capacitor is 
connected to a source region of the second transistor. 
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s ass ^Eejejsj RC^eiioiM sj^^bfoi n^2] ^xfM his sun, ^xtsj afoi^m 

m ^ 2it= gflas a^a^i oiieai ^xf §j □ Hi^se hisspi s ^goii g 

$iaa a«aai oiisbi hi 1, a 2 diM^°j, hi 1, a 2 mshxi^ei nam hi 1, hi 2 a??a 

XII ^EHAIEHM SS»fc flt*|ttg aSa»l 0II2£I ^XF2J BflSOII SiOi/d, £PI HI 1 , HI 2 dlM£h&! 
a IHxFo^ i*££J01 &3| HI 1 M£HX|^EH°I >]|0|M2f &3I HI 2 a SB HI 5HHHAIEH2J HI 1 

S^Oil 2^£l^ HI 1 ^M§d ?-IE£F°)Iih HI 1. HI 2 UIMdfeJUf 5i»6lte &»os W ^ 

}| HI 2 M6HXI±E|2| J\\0\^5} £J\ HI 1 ^^31 5HHHAIQSI HI 1 S^Oil £^£Jcr HI 2 ^M5d ¥-l £ 
£>0| HI 1 r^M^ ?-IEaF°i &*0i| mz\ aSSM ^^01 HI 1 ¥\ E 

KB! (HI 2S3b HI 1 »3iae!gj». HI 2 9-IE5I2J ^^Oil §££|D4 

^01 HI 2 ^M^! ?-JEdF2J0ll HI 2 S3|£Fe!S» SS8K)| ?«SP. 



£ 1g gysi&l 3S5!jt|£| 6|^Eil£|A|^ UEffcH ^g£ 

e 2*r seu ^i#oji df^ mm ag asaai oiisai ^xf°i ^g£ 

£ 3a£r eeH g$iag aSafll Dj|£d| ^X^ £E(Write mode)2| UE^tH EfOIS£ 

SE 3b ^ S^l SH(Read mode)°i e^S UEftH EfOISS 

£ 4a ^ eai asaai oiiaa ^^21 ehoichss 

£ 4b ^ £ 4a 2J I -I ' <m CHi a^aHl CHI SE £| ±X\S\ ^5 BSE 

£ 5a LHXI £ 5f^ £ 4a2J I- I 'dOil CEfE M^^^ a^a^l Dll££l ^XF2J HI^^SM ^SS^I ^1 

£ 6^ b g^ias a^a^i wieei ^xfhj ^p^£ 

£ 7^ as»»a s as s«tt^ asani oiisai s»ai ui^ ^?s£ 

£ 8^ s as §^a^ asa^i oiisai ±x\°i m^m ^sa^i eiois£ 

£ 9*r s as g^wa^ a$?aai Diieai ^xm aioio^£ 

£ 10S £ 921 I - I ' <y Oil CE^ ?5B9£ 

£ 11a lhxi 11 1^ = as M^ia^ asax-ii oii£ai ^x^i i^^si ^sm^i ^i§i aioiof^ g§ 
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£ 12a LHXI 1218 2*2* £ 11a mil 1112] I - I '£0il (L\B mm^g %&&X\\ OII£EI ±X\21 HligJS 



120 : ^£fll JIB 123.123a : 


HI 


1 


. HI 2 ^S§d SIE 


Ef2J 


124.124a : 


HI 1. SI 2 125.125a 


HI 1. HI 2 £312) 




127,127a : 


HI 1 SSO ' 128.128a : 


HI 


2 






131,131a : 


HI 3 Sa-iZl 132.132a : 


HI 


1 






134,134a : 


HI 4 »an 135.135a : 


HI 


2 


2£§ 




137,137a : 


HI 5 SaH3 










138,138a : 


HI 1. HI 2 SSHHI 3i2HAIEI2j 


HI 


1 


35 




139.139a : 


HI 1, HI 2 3¥?Sfll8 










140,140a : 


HI 1, HI 2 a^aai 5HIIHAIEI2] 


HI 


2 






141,141a : 


HI 1. HI 2 mmm 
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e ^ss asa & xi chi ae 2£^, ^8i snug a«a»i misai ±x\ ai □ »i3s»hoii as 2 

OIQ, 

°d^2§ Hlflttg CHISBI FRAM(Ferroelectric Random Access Memory)S 

LI a( ORAM: Dynamic Random Access Memory)§£2| PI 01 El xHEl 3>2, *j£!2| £H(of f )AIOII£ CHI 

01 EH M^flb ^SffH^OII x\M\Q\ J\<*±X\^ ^ = 

FRAM8 DRAM 31- ^21 «A*ff 3Jfe }|2|£X^AH 3HEHAIEHHJ XH^ ^^3^11 Ahg6f01 S^S^I 

HI ^£21 ^8 OIS& 20ID. 

01 2f H8 B»S5 ^^^^ oig^oj XOSKHE^ QI0IEP* XI?-] II II a h ^CL 

£ 18 se^ei asaaisi ai^&iEiAi^ =h§ libm ^££oiel 

£ 1 aim 21 soi. sjioii sish g^oi s^im xoafoiE &^^(£E$r »»s^)£i ^jh^ sj 
oi8K eai jiaoii mm mww& assai diisei ^xfsj ^mm^m §¥9 tsi s^skm ^sai^i 

S BO. 

£ 2fe e2H gflfeg a«a«l Dil£EI°l UEfLH^P. 

£ 2 Oil £A|§> t^2j- I>0|, U| e yg! (B/L)0| g^£IH. blM^oi^ JUxhSffe gj»©£ 

?-J£Ef2J(W/L)0l §£j£j:Q, ?-J£Ef2!0il I'iB 2}3?g ¥12 ?-l£Ef2j^ saet ^i*££ SdlOlM 

ae!(p/Doi ggsn, >noi^^h ?-I£^2jchi 2132 biM^ejoii essses* m^xi^e-kti) 

D\ i^£J2, ¥ BXfe HI 1 ex^f ^XI^Ei(T1)2j £3l2J0il Sg£II) HI 2 BXIb S3I0IM 

a^oj (p/l)chi 9 Baa 5H nH ai eh (fci gsaci. 

01 21 «g Sf^axll CHISEI Oil 01 EH gj/fts; i^c PII BP . 

£ 3a^ g2H g^ISS SSSXII DilSdl ^X^2I SE(Wr ite mode)2J g^g UEftH EfOI^^OI^, 

£ 3b^ g{^l 2£ (Read mode) 2] e^S UEIt« ElOISEOIEf. 

eH, ^^1 2E2I S?, £J^0IIAH 2J^^£I^ S £!0II0IM ^^(CSBpad)^f 8}0| (high) CHI AH ^^(low)^ 
t^sfSIU, §AI0|| ^^| oj {^i o| S H (WEBpad)M 81-01 CHI AH oj^^o^ ^^1 ££^1- AI^^P. 01 

CH. ^^1 ££011 AH OI£B|l^ CI 3 SOI A|*J2JS 5HS ?-J £ El 2} Oil °j:>f£ii= ^^^^ ' ' Oil AH ' b\0\' S 

aioiaoi tfoi asiacf. 0121 got. ?-j£EF2ioi 1 aioi 1 ^eus ^xiam ^ouh shs bbiioim 

Ef£J0il^ Xf3ll^ gg^SJ ' ohOI ' <M^2f o,g ?e) oj -go. Ai^^f 01 ^^QK □ei^ ££M£i m.qii £ 
S!2^ ' 1 ' £^ '0'§ ^^l ¥lof01 6HS dlMEF2iOII ^^1 2J 01101 S <y s (WEBpad)Oil e^l£Jfe 'ShOC £^ 
21^^^. ^. d|e£|oioi| 'sfOI'dSM 2.0181^ ?-j£EI2J0il 2i^l£J^ d^^f '8^1 ' ^ 
EH2i ?a«|/H MSilOlM E^'OII 2J^f£l^ '^¥'012 9i EH A I EH Oil ^ TOI 21^ 

scf. ndin bie^oion ■ ai^ b 2J^f8fn MeiioiM Eh ot cmi oi^iafe 'aior ^iois ^ 

^SXII ^HHAIEHOilb SSia 'O'OI 21^90*. 

012} ^8 ^^1 ££2| |^2£ ^Oil Xi^S Gil 01 EH ff f.'CHLH^I ?| fif 1^8 Qii ^U. 

2J¥0ilAi SI 2" Oil 01 M ^^(CSBpad)S ' 61 01 ' Oil AH 'S^*^ S^SIAI^IS 5HS ?-l£^2J0l ^^£JPI 01 
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soil es diMaejs omaoixi ascni aso '£?'asf2i §a?i sa. aaiQ a uiMdiojg uie 
gsiAigj ai. oisai^M cisgsna asss che2ii±chi asH chs siEaaoiife: 's^'asa 'si 
orass soiaoi shs a^ffa. «isi saiois ygjoii '8ior i!s§ ejasioi asa 
hi oiieaioii ssa saia ' 1 011 assit qioiehs ntaiAisja. ye,', ss?a*n chieeichi saja 'O' 
01 xngaoi aaa aoii &ssife aioiafe aaaxi Bta. 01 a aoi. mas aioiaa aaaxi a 

S BIOIEHfe SSff 8|±ai£|A|± ?no| s Bl Oil a 6H AH£ OS gig S^SMI 9 CH S!±gSHfe S5|3t 

' 1 ■ sEfe 'O'S d!6J8Mi sa. ^. aioiaa ma@ §?b £ ia si^aieiAi^ ^soiiAHxHg doii ah 
ts sssfe §?oi2, aoi a 3i maaxi st§ g^fe soiiah is sgsib a*oia. toa/n. sisai 

2JOI gUS! ^CHI fil^gBHa BCHI0IM9B QIOIQa III 31 S SSfe S^aCH S3 St 'I'l §^SI2. 

□ioieh^f a a a 11 8= asfe s^st 'cs g^ffa. 01a soi. gi^gsHoiiAi qioiehs §§*ff soil 

fc §J2Ha QIOIEHS = 31810101 81ES 5HS SI = £16! Oil '8101' iJli ojaff aj gj) CHI AH #aiOIM £|°J 

8 '81 01' Oil Ai 'S.9-'S. dlS^aAlgJD. 

01a as sen g«g>g asani oiieei ±xia ^£ si msssi **§sib ma sa. 
e 4a eeH g«g*g ssani oiieei ±xia aioioi^Eoia. 

E 4aOD EAIff dia VOI. AH£ S^aEIS ^2 HI CHS 3 ES ggafe HI 1 ejjEI^ 3^(41)3 HI 2 
°-!lEI2 gS!(41a). HI 1 ^!EIS g2?(41)§ aSXISfe Sl l 2£ §£9 HI 1 SIEEI£!(W/L1), HI 1 W 
E£l°l(W/L1)a gJ§a£IS ^3. HI 2 eijEI^ S^(41a)e a£XI=fe SSES HI 2 

?-IE£ieJ(W/L2). HI 1 5!jEI« gS!(41) &*0IIAH HI 1, HI 2 9l££ie!SS aSXISfe »8T8 CD&I g£ 

9 HI 1 dlMaeJ(B/L1), HI 2 2!<EIM g^(41a)a Si^Oil g^affl HI 1, HI 2 ?-IE£l°!8 3ISX|£te 
gJ&ES ISSIfe HI 2 dlMEI°J(B/L2), HI 1 ^EIIe! §2? (41)31 aa^ES m 1 
?-IEE*e!(W/L1)3} HI 2 3IEEI°! (W/L2XXI SxH U^afe HI 1 aSSfll aHHAIEH (FC1 ) . HI 2 2!|EIS g 
2?(41a)a aa^ES 2IEIDI HI 1 91 EE|°! (W/L1 )3I HI 2 91 E£I£J (W/L2)0II §3 fggfe HI 2 SS 
SHI ?HDIA|EI(FC2), HI 1 SSaHl 5HIBI A| EH (FC1 )a aa^SS BiaCH HI 1 9IE£iej (W/LO&OII § 

ga;= hi 1 saiois £iej(p/LD. hi 2 asani ^nnAia(FC2)a s^i^es siaa hi 2 

¥-IE£l2J(W/L2) ^Oll iSBb HI 2 MaiOlM £|oi(p/ L 2)ES ?SaCI. 

feOI E 4a ^ Sfl PI5ES tf aiOIOISEOIDI 01 a gfl&S 2J£?£!HI CHIS£I ^Ilfe 

HI 1, HI 2 5IDHA|EI(FC1,FC2)3| aieyoi mg| (£!£( ggai} HI 1 SaiOl^ £I°J(P/L1)S 

HI 1 ?-IE£iej(W/L1)^0ll SSaOl HI 2 MaiOie £|oj(p/ L2 )s M 2 9IE£ISJ(W/L2)6fOII g^SQI. 

oia as §sh g«&^ a^ani oiis£i ±x\m sa ^hisi^ii gsso mi aa. 

E 4bfe E 4aa I- I 'tfOH D§ B.flttti a^SHI CHIE£l ^Aia BHEOIQ. 

E 4bOII EAISf Uia aoi. 2!jEI« S™ ^ |£ §«0| §2IS 3I5.K51), eijEIM S« gy IE 
Oil HI 1 S2S(53)S 3HH)8I01 §£9 HI 1 9IE£I°J(54) K HI 2 SI E£h2i (54a) , HI 1 SIE£l£i(54) 
Oil SS@ HI 1 ^2^/Eai2J S^S §2^(55,56), HI 2 9IE£l°i(54a) gf^OII S^a^ HI 2 ^E 

^/Eaiej ge»(£Aiaxi &e), hi 1 Eaiei m^i g^(56)oi esbe^ s>:n hi 

1, HI 2 9IEaa(54,54a)S 285! SB Oil S^afe HI 2 §SS(57), 5&!SLH0|| OH US HI 1 S 

£1 (58a), HI 1 S£)3S(58a)a HI 1 dieaioij^Aigxi g|g)i SgSlfe HI 1 Oil (59). HI 1 

mem 9j2?(55)oi tig£s ^znmw s?a hi 1 oiiea(S9)s a&e? aeon ssab hi 3 

§2 §(60). eSjgLHOII OHUafe HI 2 -M£iaS(62), HI 2 S£OS(62)a S^I^ES 3132 HI 1 
9IEaa(54)0||A1¥EI HI 2 9IE£l°i (54a) Oil 0\^.J\J)[1\ M^St^ UII£|CH Oil US (63). tHI £1 CM 

oiies(63)^CHi isafe hi 1 a«aai sh a ai eh (fci )a si^s^(64), hi 1 asani snaAiEHa si^ 
a^(64)^«i xiais ^§ab a«aaiot(65) k hi 2 asaai MEia #va^(66). hi 2 asa 
hi ?iaAiaa fe^a^(66)g ass aeoii saafe hi 4 aes(67). hi 4 m&mm mm hi 1 as 
a hi 3HnHAi6i(Fci)a ^¥a^(66)a s^i^es ssacn hi 1 ?-iEaej(54)a ^^¥chi ^§8ife ?i 
xi oil isafe hi 1 saioiE aiei(68). hi 1 saiois aei(68)a i§?i£ii ¥2 hi 2 

?-IE£l°i(54a)a fe^¥CHI ^g8lfe « XI Oil ISBfe HI 2 SaiOIS £|oi( 68a )og ^gsjp 

oia soi ^as sen g^i&s as a hi chieei ^xia his^ss ^ssis d§i sa. 

E 5a LHXI E 5ffe SBJI 31^0)1 I|g gflfe^ asaHl OIIEEI ^Xia HISgfgg ggSPI ?|8} gg 
BBESMI. E 4aa I - I 'aCHI (tli 33 01 CI . 

E 5aCHI EAIff aa SOI, BEHI 3IB(51)2| ^§¥9IS &! 218101 Sgyxlg S^sj ^, ea.ixlLHCHI § 

est* oh^jsioi ±xi ^£|g(52)g aaea. ^xi ^as(52)s s&& s«eis s^oj ^e^on W i 1 

§BS(53)§ HI 1 3 3S(53)&0II ?-IE£ia £§!§§ ^^ff ^ , ffl) EH fej SI Oi AHS S§ 

m ai= HI 1, HI 2 ¥-JEaej(54,54a)g gSKCI. 

E 5bCHI EAIff dia SOI. ?-IE£iaiS(54,54a)§ 0I^3£ Olgff g^g 0| = ^°'§ S8H feOI 

ash(5Da yew Ea§s s>fe ^s^ m$m ^^(55)^ Eaia s^(56)s ggffa. 

Oia AH. 4»a 4:S^/Eaia §S!(55.56)S fe'a HI 1 9IE£ia(54)S IHIOIM a^ES Sffe HI 

1 SgHXI±a(T1)a ^2^/ESia g^g 9J«Oia. 0I*. HI I. HI 2 ?JE£ia(54,54a)S Sifff 
a»(51) aBCHI HI 2 1BS(55)§ ISSCI. HI 2 §aS(55)^CHI E£SIXI^s(EAI8IXI E 

sff^ may 8m . miaas ssaixi^eg oi^as oisff <ya s§°? hi 2 §BS(55)e aei^ 
°s Hiaoioi Eaia s^g gs?(56)oi ttas E^s(S8)m ssffa. 

E 5CCHI EAIff dia SOI, geiSUICHI ESS §§i 0HU8IC4 HI 1 S£HZlg(58a)S SSoli, HI 1 
S£HaS(58a)a HI 1 dlM£l2J(B/L1)S BlSlfe HI 1 Oil git (59) if OlttH. ESCHIfe EAia 

XI aaxia. HI 2 d|e£|oi(B/L2)S HI 2 Mg"XI±EH(T2)a EfflIB I$i a^l^JES 2iS 

a. 
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£ 5doii EAie dfsi aoi. m 1 oiive(59)8 sere 22011 hi 3 8ae(eo)a 8ge*u. hi 3 

88!8(60)&0II S^ai XI^M(£A|o|XI 8I§)1 ££°} ^ DHEJteiail. HHEHyS Of ^3 

£ Oie^ &ja* g§og ii| 3 g^S(60)g ^^»2§ HI >l of 01 M£g S^(55)0i ki£Jb 

S@S8(61)8 ga§ID. 

£ 5e0il £A|S| df2} ^01 , E^a(61)LH0ll £2£ M^'M OH of 01 m^m S^(55)3f 23I3£ 

£ 219^ HI 2 M£H3S(62)M gg&Ch 3EI2 HI 2 MEH 3§ (62):0I SPI3 2S 2^£J£^ tflEICH 
(HI ITS (63) M ttilEIOi (H88(63)gOII HI 1 9828I 9HIIHAIEH(FC1)2J 6f¥2^!(64). 982 

aoKes). hi 1 asaxji ^DHAiHa g¥a^(66)8 xfai^ sasa. 

£ 5f CHI £A|Sr ai2l aoi. HI 1 98281 ^ DH A| EH S| &¥2^(66)&0II HI 4 i9i(67)i 8S6H>. 
SSEI^DBHIII §§2^ HI 4 ^2§(67)§ e|3!2S AjZtSJOl HI 1 aSBfl 3HHHAIEH2] 
^¥2^(66)0! £#£l£^ g^tl 8«8a. 3EI2 g6H HI 1 98281 5HHHAIEH 

#¥S^(66)j» 2:>I3£^ 219b HI 1 MeilOl^ £foi (68) s ggafB, gBH 3I80II SWgtg 
98281 0||££| ±X\9\ Hl£§g0l SgSa. 01 31 AH , 018 8 ¥1 '68a'^ HI 2 S3IO|e ^oi§ xiA| 
BO. 



nau 6Pi» as §bh saws 98281 oiisaai ±» % □ nisaag usai »s shisoi si a 

£KH, ^HHAI©^:M WSof^l ?i oH AH ^ EH A| EH of¥2^?2J B^^i 3^161010^ 8lteBI, 0|'B %oWM 
fc 5HAHAIE1 5[?S = i ^S^il S^mOl ofXIB. 3H IIH Al EH 8f^2^e g^SfS 3H 

HHAIEH 81^2^21 g§JOI DIIVOPI CtH ^ Oil ^^01 0\ El ?■] XI i=r SHPJ SIP. ©BJAJ 3H HH A| EH 6f¥2^ 
2j ¥2211 8* HI Wife §.^Pf 2i££^ 5HIIHA|§j^8 S 8> i= Oil Oil £ ^31PI £IP. 

SWI . B« ^OlCf ?-l£E|°j:Q| MBilOlM £JS!OI §££IH^ MBilOlM El°j:il oigsf *joj °|£d>ojo| =? 

^§ ^ sib sbiioim afoj saoi g^ai ^ssxi aoi sziouh mbiioi^ z.\°\m m^o\ 

0\0[ 6fH^ SS0I 0H8 CH^CL 

«!«H. ^M^! ^££f2J2J RCHaiOPt g}f6f01 2^2] 8«8g Oil£EI r^XfS ?H8*fcQI «SI8m. 
£ ^gg £PI§} gBH 3ls2J ^HISM 6H3 8PI ^ 6H ^i^ 2£^, ^M*! ?-l£Ef°i2j RC^^IOIg 

ij^iisfoi n^2j ±x\m Hisam, ^if2i Afoi^s sj^^i^ ^ ^b m^i^^ xhi oiieai ^xf 

U 3 Hli^Se HIS 8^(31 3 ^01 9iQ . 



6T5I2I BT«8^| flff S ^S2| S^lttS 98281 CHISEI r^Xfb HI 1, HI 2 tilEae!. HI 1, 

hi 2 e^xi^EH nam hi 1, hi 2 asaai ^huhaiehs s& v 6fb g^ss a»a»i onsaai ^xf2j b 

?l^01l ?iCHAH, ^Ol HI 1, HI 2 dlMEfojUf IDxf6fb ^^^^ H£!£J01 £D\ HI 1 M^jXI^EH2J IHIOI 
M2f ^91 HI 2 982 HI 5HIIHAIEH2J HI 1 2^ Oil 21£Jb HI 1 ±M5! ?-J£Ef2J3l, £PI HI 1, HI 2 
blM£f2i^ mxfSfb a o»82S §^£JD1 H! 2 ^^XI^EH2] ^|0|M£f HI 1 9828! 5HHHAIEH 

2| HI 1 2^011 2^£lb HI 2 ±m^l ?-l££f2iB. ^Pl HI 1 ^M^ 1 ?-J£Efo' ^^Oil ^4^2J ^ 
El I^SJDI ^^01 xil 1 ^M^d ?-J£Ef2i0il 2g£Jb HI 1 ^ 3 1 Ef 2J M Hf , ^>PI HI 2 ^M^l 9J £ 

Ef2J fe^OII ^^2J §2^ S£| i^aCH 2|2|0I ^31 HI 2 ?-l£Efo'OII HI 2 ^3IEf2i 

MM S^SfOI 

3EI^ ^ ^S2J M^^^ 98281 CHI £ El ^Xf HIS^S^ ^£81 31 Oil HI 1, HI 2 ?-J£ 
EF2JM §^6fb HI 1, HI 2 ?-1£Ef2J ^^Oil ^^S2J HI 1. HI 2 ^3|Ef2JMM 

2|2| §^6fb ^3| HI 1 Efoi A^ ¥0 |i HI 2 9828I 3HHHAIEH2I HI 1 2^M §^6f 

£PI HI 2 M3| Efoj ^*^0|| HI 1 9828I 3HHHA|EH2j HI 1 2^S l^Sfb £PI HI 1 

9828I 3HIIHAIEH2J HI 1 2^^011 9828IS3I HI 1 9828I dim ME] 9} H! 2 1^6111 
HI 2 98281 3HIIHAIEH2J HI 1 2^^ 9828le3f HI 2 9828I 5HAHAIEH2J HI 2 2^M ^xf 
§£6fb S§2f, ^3| HI 1 9828I 5HHHAIEH2J HI 2 2^^ &D\ HI 1 ^M^l ?-J£EI2J ^^2J ^El 
« S^M 23|5j£^ 21612 £PI HI 2 98281 3H HH Al EH 2j HI 2 2^ HI &PI HI 2 ^M^d ?-l£Ef2J 
a^2| QSJEI" g«M 23|^£^ ^^6fb SSI, 6f^l HI 1 S5I EfPJM ^ HI 2 9828I 5HIIH 

AIEH2J HI 1 2^M £PI HI 1 ^M^! ?J£Ef2J0il 23|^£^ ^ ^ 8fH ^31 HI 2 Ef2iMHf ^Pl 

HI 1 9828I 51 MAI H 2| HI 1 2^8 £D\ HI 2 ?-l£EF2J0]l 2^l^£^ 2!6f^ 5§i S^of 

01 0I^CH2Ef. 

oim. s cfittfl 98281 aieai ^xf §j □ hissbs ^sapi^ ea. 

&XH, B V8 XWttg 98281 Oil£EI ^Xl^ ^M^ 1 ?-]£Ef2J2| RC yeilOlM S4:Aia ^HI£S 8 
^APPI ?j§| ^OlEf . ^ f oH 2 y, e eH XI ± EH 2J ^IIOIM 2^ HI 98281 5HnHA|EH2| 61^ 2^ AfOIOil 
^^S2J S3I Eiei(shunt line)8 ^^am 01 M ^^1 Ef2IMM 8 ^ Oil AH 23I3£^ ^BAI^Ife 

^Oil 2I6H ^^1 EI2JMM ^H2| ?-J£Ef2"£^ 01 S 61 ^ CHI ^gOI 9XU . 

0121 SOI, ^^S2| ^^1 EfpJM ^M^ 1 $!£Ef2J£^ Afg8f£^MH ±m^l ?-J£EF2!2J AIM 
H8(sheet resistance)^ ^l^l^£M 9±AI^' 91Q . 

□ EIH. 9828l^g SS6PI 012011 mD\ Ef2.'M g^5l£^ 98281^21 ^IIM ^Xl^ ^\ 2i 
P. 

^81, ^^S2| Efois g^^oil °!CHAH ^ ^^1 E|oig g^Sf squ^ g§§ 4-1^8101 ^ 
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g <M soj afoj g^QI ?l^6f£S S2SMI. fit ^ CHI SS30IQ. 

£68 g SS2j g*IKS a^S^I CHISEI £X|EJ ^EOICK 

E 6011 EAIB bt2* SOI. B SflSS a«Bai DilE£t ^Xf°l B91 S^(R0W)SS2M IS 

aoi ahm ssb y^e ?fxib hi 1 ^s^i «e a a (swum hi 2 ^m^i ?iEaa(swL2). hi 1. hi 

2 9IEa2!§S D\£.X\=S= Si> k E£ §SS HI 1 «|eaei(B/L1)a HI 2 HI S£ta (B/L2) , 3101 

HI 1 ^:§£! 9IEa2J(SW1 1)011 2^a~Q Eai°J0l HI 1 b|eyoi(B/L1)0il 2^a=: HI 1 M^II± 
Ei(T1). HI 1 M^XI^£H2l ±S>±2\ HI 2 ±m% 9IEaa AfOIOil HI 1 a$?aai 

5H HHA|EH(FC1), JHOIM^ HI 2 91Ea°J0il £^aH E2ll°J0l HI 2 til ^ a °J (B/L2)0{| 2^£Jb 

HI 2 ^&X\±E\(T2), HI 2 ^ X! ^ EH °l ^2^2} HI 1 ±m^l 9IEa°i AfOIOll HI 2 SSSai 

5HflHAIEH(FC2)g SSSK* ?«BP. 

be. e 78 asf»e a wa stittfi asaai Qiisa s»a ^pse^mh , 3 ssfsaa a 

E 70il EAIB b!2f aoi. S*(fl(WII)»»2S HI 1. HI 2 ^S5d 91 E Effi! (SLW1 ,SWL2)S B S25 »te 
^40H2I ^M^! «EaB!»S0l 8«a;n. ^M5i 9IEaS!»&S J^XI^^r SB2S g^Ejffl £J S 
B ^ :H2J blMdfeig B S2S o\0\ ^40H2| ti|^a°J(B/L1 ,B/L2)^M0I gga:n. Si Ol^fe til 

^aa Ah oi chi ^ gf^sj bi^aem S6H a as qioieib ^y^jstoi djioieh aa(DU hioih hi a 
a(/DU2s siofb ti!4J8BH(SA)goi aaaa. oi cm , viM^^isvmm ejoiioieAi^i ?ib ej chi oi 

■ 6ls(SEN)» S^o^fe ^i^j^H 210\\0\m^D\ CH ^ til 3 3, dl^aeJB CHI 01 EH aSJMg d^^E^ 
±?I8 Site £§i±9IS¥(CS):^ CH ^bl^D. 

e 88 a g>a BAits asaai mi 2 a ^xf°j gzis ^ss^i 91 b aoiasoia. 

e 8£i To^as hi 1 ±mz± «2ae!(swLDa hi 2 ^m^ 1 9iEaa(swL2)oi 'mmohrs s^sia^ 

01221 ?2*2£ML 28 b|E£fo[^ gjg aigjS Sa»W(Precharoe)AiaD. T1^2i8 HI 1. HI 2 ^ 
MS! 9IEae»(SWL1.SLW2)S0| 2¥ 'H'^ ate ^BEMMH, a«aai 3HHHAIEH2I CHI 01 EH 31 blMa2J0ll 

aaaoi di^aa^ aiuoi ^sf^a. oian ess "High's xngasje asaai 3HiiHAiEHte biMaeiB 

^M^! 91Ea£J01l AH BC|R«2| 3 J\m X|E^ H^2^|£J ^£0| HF2|£J^AH 2^^h 1§ 

31 £jch di^aoioii ^8 aaoi s^isd. aeoii 'Low'^ n§£isis ssaai ^hhhaieh^ him 
a°jn[ ^M^d 91 Eaei on gae ^^21 s^p^ ^hsnxiE^ asaaia ^^01 maaxi aoi 

^^il £|01 bl^afoioil ooj x|g xhov- o^, 6M , £j CK bi E^oiQji *j CHIOIEH^f g^6| ^£1^ 

A J^°o H Hl S4SAI3PI 9I6H ^^^^ 2J01IOIM d^(SEN)8 oFOI(High)^ SOIAI^ blMaeJBl 91 HI 

s e^o^i eid. mas 'h 1 chi oi eh ^ hi 1 ±mzi 9iEae!(swLDB hi 2 91 

Eaa(SWL2)0l mO|(high)ei ^ EH CHI AH ^ SEE^ De°l T2, T3^?^0II/H dl >:£CH (Restor e)fi 

OICH, T2=?2}£ HI 1 ^M51 SESIB! (SWL1 )8 ^^(low)^ £iOI£J^ HI 2 ±1^! (SWL2)8 o\ 

01 ^EH§ Sl^ ^11 mt: ^PZIE^Mi T HI 2 M^XI^EH (T2)£r S(0n)^E«^l SCI . OlttH, SHS blMa°j 

oi moi 6fEHae moi qioi eh hi 2 asaai 5Hiihaieh(fc2)21 a ^ a^oii aaaoi hi 1 91 

EaSJ(SWL1)2| S^(low)^EH2f blMaS!S| SfOI(high) Bil^ AhOI CHI ^^i 1 ^EH^ ^SP. 

T3^^8 HI 1 ^M^! 9IEae!(SWL1)0| UA| 6J0|(high)S SOia^l HI 2 ^M^i 9IE£I2J (SWL2)8 S 
^(low)S SOia^ ^BE^MH, HI 1 M^XI^EH(T1)^f 8(0n) ^EH^I SO. OI f£H . 8HS bIMa&JOl a^ 

oi aaaa »oi qioiei^ hi 1 asaai 3hiihaieh(fci)°i » « a^oii a»a2sw hi 2 91 
Eaej(swL2)si afoi ai^ Ami 011 s^i 1 «eh^ 

as, e 9^ a as a^aai oiisei ^xf°i 5hoioise^mh, b?i oils e ^oia. 

E 9CHI E Al B bh2l SOI , BJ2ai 3IB0II S°19 HI 1 ^EIM S^(100)Hf HI 2 ^El^ S^(IOOa). HI 

1 ^EIH S^(100)§ OieBofOj D\g.X\ = >= HI 1 ^M^l 9JEaeJ(123), HI 2 ^El^ S^(100a)M OI 
e^ma ^SX|s^ HI 2 ^M^! 9lE£fO"(123a), HI 1 9lE£f&](123) g,^°l HI 1 ^!EI^ 
S ^ ( 100)011 HI 1 ^E^/ESliej S^(EA|8UI <&m), HI 2 ^M^ 1 9IEaei(123a) a^2l HI 

2 ^EIM S^(100a)0il 3°J9 HI 2 ^E^/E^iej S^(EA|6IXI P^M), HI 1, HI 2 E5il°J S^Oil ^ 
^ 3^a^2 HE S^Oft^XI 2§£|^ HI 1 M£HZlM(127,127a), HI 1, HI 2 ±E^ S ^ Oil 2^ 
a^ HI 2 MdHZie(128, 128a), HI 1 M £H D ( 127 , 127a) Oil 2^£IOi HES^^Oll t^S^ HI 1, 
HI 2 ti|^ae!(129,129a), HI 1 91Eaei(123) Oil AH ^^S\ |2M ^dl g^a^ HI 1 ^^l 

aei(EAiaxi as), hi 2 ^m^i 9iE£iei(i23a) oil ah §2^ aai §^a^ hi 2 ^^i a 
ej(EAiaxi si), hi 1 b:?i ae» ^^oii g^a^ hi 2 asaai 3he}iaieh(fc2)°i hi 1 a^(EAia 
xi hi 2 b:?i a a &^oii g^a^ hi 1 asaai 3hiihaieh(fci)ej hi 1 a^(EAiaxi dim), 
hi 1 asaai ^hhaiehhi hi 1 a^^oii asaai#d39)e ^hxhsioj mg^ hi 1 a^aai 3h ehaiehej 
hi 2 a^d40). hi 2 asaai ^EHAiEHa hi 1 a^aoii a^aai#d39a)g ^hxhsfoi hi 2 a 
saai ^jihaieisi hi 2 a^d40a). hi 1. hi 2 asaai ^inHAiEna hi 2 a^(i4o,i40a)B hi 2 mz\ 

DS(128,128a)M Slsfb HI 1. HI 2 S ( 141 . 141a)8 S&8IO! ^^EID. 

OJ3I/H, ^^l HI 1. HI 2 BS!S(141.141a)a &^l HI 2 M aH ( 128, 128a) AfOIOil^ HI 3 

»aDS(131.131a). HI 4 S£HDS ( 134 . 134a) DEI2 HI 5 MEH □ S ( 137 . 137aPl ^XJ2j2S CH 

CI. 

fefpi hi 1 a^i aei si hi 2 asaai ^h nn aiehei hi 1 hi 1 91 Eaei( 123)011 ^^a 
n, hi 2 mi\ aei ai hi 1 asaai 3hhhaieh°i hi 1 a^a hi 2 9iEaejd23a)oii 

Q. 

hi 1 a^aai ^nuiEia hi 2 a^d40)8 hi 1 s^3i a^i^E^ ^^a^. hi 2 a^ 
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SHI 3imME\9\ HI 2 S^(140a)S HI 2 ±2^ tO|5|2§ BBSQ. 

Hl\ HI 1 = 31 dfojMg HI 1 ^M^! ?-IE£IB(123):Qf HI 2 38BXII 5>HnHAIEH2i HI 1 a^ MO\W UH 
»£J3. HI 2 S3I dfoJM^ HI 2 91 EEfB ( t23a)j» HI 1 SSSil 3iWMEiS>\ HI 1 MOIOIl 

HHXI9D. 

£M HI 1. HI 2 &BS2I g^ESMIte fii!3(Pt) S±@!(W)« Af§ 

o\Q\ , giJ£ g^iUM AfSBO. 

BB, £ 10S » S^S^I Oiieai ±H2\ ^£ BBSESW. £ 9°| I - I '<M0i| [TfE B 

beoid. 

£ iooii eaib dhsj- aoi. smqh g^m gE g«E£ S oje4 bem ^ibum). ^eis g^2j uib 

&01I g£)9 HI 1 ?-IEd*B(123), gE S^2i D\&&0\\ g^S HI 2 ^M£! 91 Eaa ( 123a) . HI 

1 ^M£! ?-IE£fB(123) gf^SI 3IBLH0II g££J HI 1 ±2^/EaiB 8 ^ ( 124 , 125) ( HI 1 ±m$! 9IEBJ 
S! 3IBLH0II g£9 HI 2 ±2±/E3IB g^(124a,125a)^ EAI3XI &M). HI 1 aB«(126) 

s assioi hi 1 Eaiej s^oii ^isiw he sqsoiijwxi asst hi 1 sain (127) (hi 2 eehb s 
^ ( 125) a hi 2 Eaa s^oii siflb hi 1 »aD(i27a)fe eaisxi a v g), hi 1 m&m(i26)w a 

§6101 HI 1 3^(124)011 2^£J^ HI 2 gdiD ( 128) ( HI 2 ±£± g^(124a) §y HI 2 g 

^ CHI B^Sfe HI 2 »ail(128a)fc EAI£IXI &g), HI 1 MdiD(127)MHI B^£IEH| g E S ^ ^ Oil 
H£!£l£r HI 1, HI 2 dlMEI°](EA|£JX| SJg ) . HI 1. HI 2 dl^EI°Jg MgB 2 2 Oil HI 2 ^B 

SO30). HI 2 g£S(130)e a§8!01 HI 2 S EH 11(128. 128a)M2f HI 3 M£HD( 131 . 131a)S , 

HI 1, HI 2 ^M5d ?-IE^B(123.123a)0ll ^§6}fe HI 2 gBS(130)£J0!l §^£lfe HI 1 
2ES(132,132am, HI 1 S£§( 132, 132a)MM S»B 3IB SBOil HI 3 §BS(133). HI 3 S 

B»(133)« a»8K« HI 3 »EO( 131 . 131a)3 B^£li± HI 4 »aD(134.134a)B. HI 1 
a£»(132,132a)S0ll fefgmfe HI 3 aS«(133)£J0|| HI 2 a Eg ( 135, 135a)M , HI 2 

aE§(135.135a)ee SBB 3IB SB Oil HI 4 SBS(136). HI 4 aBS(136)g BS8KM HI 

4 M£i3(134,134a)2l 2i£lb HI 5 S2H □( 137. 137a) . HI 1 ±m^l « E£*B ( 123)011 ^§6lb & 

31 HI 4 §!B#(136)&0ll §££J^ HI 2 BSSfll AIEH °J HI 1 a^(138a). &3I H! 2 ^M^! 9IE 
123a) Oil ^§5fb ^31 HI 4 1^^(136)^011 g££li=r HI 1 a 5? a all HH Al EHSj HI 1 

a^d38). hi 1 asani 5huhaieh2i hi i a^d38)&oii s^s hi 1 asa£iie(i39), ^oi hi 

2 a«a£ll 5HHHAIEI2I HI 1 a^(138a)6fCHI HI 2 »l g( 139a) , HI 1 

a$?asie( i39)&oii g^afe hi 1 asaai ^hhaie^ hi 2 a^d40)(«i 2 a«a»i ^hhaie^si hi 
2 a^^ eaisxi a^e). hi 1 a^ani ^iihaie-i2j hi 2 a^d40)B hd\ hi 5 M£izi(i37)M a^i^ 

E^ B18f^ HI 1 ^^e(141)(HI 2 a^ax-ll 9iiIHA|£-|SJ HI 2 2=>(140a)H} HI 2 ^M^i ?-JE£foj g 
^Oil 1^£J^ HI 5 M£HD(137a)S ^i6lb HI 2 ^^e(141a)g EA|£jXI dtm)W Jd^6|01 

a. 

01 PI AH , &OI HI 1 aE#(132,132a), HI 2 2£§( 135, 135a)Mg « S^OI 0^ ^^S^OilAH ^24 »| 
1 ^iS ?-JEaei( 123)31 HI 2 ^M5d ?-IE£foj(123a)0l| a^l^ES 2^£IOi ?-JE^ojHf 
SUB ^Pe^^M g*teQ. 0I0II, HI 1 ±M5! ?-JE^oj(123)Hf HI 2 aSSMI 3H nH Al EH HI HI 1 
a^(138a) A^OIOII HI 1, HI 2 a £1 ( 132 , 135)MM HI 1 91 Edfei ( 123)2J B^l file! 

^, HI 1 EFeiE^ S2I8H2. HI 2 ^M^l ?-! E El-^j ( 123a )Hf HI 1 aSS»l ^DHA|EH2j HI 1 

a^(138) MOIOil §S9 HI 1. HI 2 a ES( 132a, 135a)M^ HI 2 ^M^! « = £fB!(123a)2| S^l £I2J 
^. HI 2 ^^1 dfojE^ S2I&P. OlffH . HI 1 a E§( 132, 132a) , HI 2 a £§ ( 135. 135a) g ^S(Pt) E 

§^ey(w) ea ms&q. 

Zl£II2, a^aai ^HUHAIEH °J HI 1 a^(138.138a), HI 2 a^(140,140a)2J iiS ^S(Pt)S MEom 
HI 1, HI 2 e^e(141.141a)g M^'^AH^ ElEfs U0| M aOIH(TIN)S 

^Pl HI 1 a^aai 3H EH A I EH HI HI 2 a^(140)g HI 1 M^ZI ^EH (T1 )2| ±Q± S ~ ( HI 1 g 
^)0II 2^£|H, HI 2 a^aai 3HIIf| A| EHHJ HI 2 a^(140a)g HI 2 M^II^EHHJ g^(HI 2 ± 

e^ s^)oii aaao. 

OI2f aoi B 38S9I OilSEI ^^21 Hl£ gtSS SCI » All 8^ ^S6IS Qg 

3i aci. 

E 11a LUXI E 11 1 S B S-WWg aSSMI 0IIS£l 4:ZI2I 5ilO|OI^ gSEOIH, E 12a LH XI E 

12IS E 11a LUXI E 111 ^2J£| I - I 'flOII CLFE BB£0IP. 

E 1 1aCHI EAIB bl£f 2T0I . HI 1 E3§2I BE a 3IB0II g§ Zf^« AH^ §1^8101 dICH 

g2| oi oH E |S S^(100,100a)ee §S|^Q. e^EIS g^(100. 100a) 0I2JEJ n.c ^ 

aiS)E^Mi. M^lxl 0l0I^BII0l>f(Trench Isolation) g^^D. 

E 11bOII E Al B OF 21 ^01 , 2j ^ El ^ g S« ( 100, 100a)e § 2^^S ^ 2iE^ ^EIS g^M PI^XIM 
a&S HfEF HI 1 «EaB(SWL1)(123)a HI 2 91 E£IB (SWL2) ( 123a)S 01 

IEH. HI 1 ±M5! 9IE£fB(123)g HI 1 M^XI^EH (T1 )2| >II0IM a^OI £111 HI 2 ±m5! 
?-IEEfB( 123a) S HI 2 M B II ^ EH (T2)2J P1I0IM 2^01 B □ . 01®. EBOII^ EAI8IXI aHXIB HI 1 
^S^! 9IE^B(123) ^^El PI & Oil PIB5f BCD ESgHI 018^ ^^8101 HI 1 ^E^/EdlB 

S^il g^6f^ S A| CHI HI 2 ^M^d ?4EEIB(123a) S^£l ^I^OIIE HI 2 ^E^/EfllB S^ll 
g^s!Ef. 

E HcOil EAIB 0121 1*01, HI 1. HI 2 E2IIB g^il ^ 2^901 HI 1. HI 2 dlMEIBOl g 

¥?I^XI BSSIfe HI 1 M^O( 127. 127a)^g g^BU. m\H HI 1. HI 2 g^Oil 
2|Zf 3l£Jb HI 2 MEHZI(128.128a)SS 8 S B □ . ^. dIMEIBME ^!EIS g « ( 100 . 100a) g AIOI2I 

±x\ ^die^oii m^m ^oie^ ^eih g^^oii g^a^ hi 1 Maod27.i27a)e^ i'E g^oii7)i 



27-6 



glUm, s\ m200 1-0046266 



xi ssas^ nHay&a. oira. hi i S£o ai hi 2 saoei g§§ sei&'ais e& g±e! esi 
e^g Ajg&a. 

£ 1 1dCHI EAIS1 bl^ SOI. HI 1 §£0(127.127a)g31 S^l^os aSSIE^ HI 1. HI 2 e«£IS 
gg( 100. 100a) SSOII at^ HI 1. HI 2 bl S£ia( 129. 129a)gg gg£1C1. 

E 11e0)l EAI& b!21 &0|, HI 1. HI 2 HI E£1&( 129. 129a)g SBff aaOII aaofSS/H ILDS(EA| 

a xi sfDi ise ^. sag s&siaiejd. oi# hi 2 g£Od28. i28a)goi tiat^ nose ^ 
2i3joi §sjs§ saeci. s^gwoii g£i^£ig Efe g±e!3i ss s^s ohusioi hi 2 

g£13(128.128a)g31 33132^ 21£lb HI 3 S£13( 131 . 131a)gg §SS!D. 

E 1 1 f 011 EAI& b!21 SOI. HI 1. HI 2 bl E£ia ( 129. 129a)g31 I«£IQI 311 3l£Xlfe S§2g ± 
85! 9IE£f2i2| £1°!°^ AISi HI 1 £!£§( 132. 132a)gg iSSO. OlttH, 4} 3 1 HI 1 

a£S(132,132a)g8* HI 1. HI 2 ±g5! 91 = 612! (123. 123a) 8(08 P£1 □ &¥0fl 8«&C1. HI 1 S 
ES(132,132a)2| §§8 S^S Algol 01 . g^ESAHfe Bi}g(Pt) Efe g±@!(W) §i Alg&Q. HI 
1 £JES(132.132a)gg 8 get * ILDSg ggSHD, i§I ^ffl&a. S3 SI §§°£AHfe SI 

§131 311*! 2SS01S(CMP)g OlSeP. 

01?, E 1 IqCH! EAI& b!21 SOI. HI 3 g£O031 . 131a)g0| ESSIES ILDSg ±1218101 =Sjgg 

ggeici. sermon sai^'Eis Ei= s^ei §3i se e^g oHHSrOi hi 3 §£in(i3i.i3ia)g3i 

231^22 SlSfe HI 4 M£0(134.134a)gg ggtlQ. OHM AH. HI 4 g£1 □( 134. 134a)g°l 118 

g£i^£ie ib §^§y gui as e^g Aistia. 

E 11hCHI EAI§! b!21 S0|, g!?l HI 1 3ES( 132, 132a)g0| 1S@ ^§>'S OS! ?-IE£l2!S1 ? 

SflH ^31 £12122 AlgS HI 2 SES(135. 135a)gg OCM/d, HI 2 2! El ( 135, 135a)§£| 

§18 HI 1 2Eg(132.132a)°l g§31 ISiggf MSffD. 01*. ILDSg gesi ggg 

4=1! 51 CI. 0121 SOI. 9IE£I2J°I 531 £I2!2S A|g§ HI 1 2!ES(132, 132a)g S HI 2 SE 

S(135,135a)gg gggfOII &01AH, HI 1 SES( 132. 132a)g % HI 2 2 ES( 135, 135a)S°l ms HI 
1. HI 2 ^iS ?-IE£ia(123.123a)°l ^BD 5}»U gSSCHI gg£1C|. E21. g gfg2| ^ Al Oil Oil AH 

hi 2 seswxi isaia^u, g3i ass s°s ggsi^ 201 Jifesm. 

0I0UH, E 111011 EAI& b!2l SOI. HI 2 3SS( 135, 135a)g Sttfi 3IS SB (HI ILDSg * 
CMP3S2S 8B»eCl. @&sl8! ILDSg HHEHySIOi HI 4 g£O(134,134a)g0l t§9£? 5^11 
ggSIII. e^SLHCHI S£l^£ie Efe §^e! if OHilSIOI HI 5 g £13(137. 137a)gg gggtCI. 01 
*. HI 2 aES(135.135a)g0l g£!& ^a'g H£l HI 1 SSSHI 51IIHAIE12) HI 1 2^(138)21 HI 2 

asaai ^hdhaih °j hi 1 a^d38a)g issd. 3£i3 hi 1, hi 2 s$?s»i ^iihaieiei hi 1 

a^(138,138a)2| gg^AHfe ^ M2\ SS DilSg MgmQ. ESCHI EAIS b!2l SOI, HI 1. HI 2 
aSSMI ^DHAIEHSI HI 1 S^(138,138a)g2l ^8? HI 2 SSS( 135, 135a )2| = 2D 5}?1l DEI US 
CI. 

E 1 1 j CHI EAIi! b!2f SOI, S^SHI ^EHAIEHSI HI 1 2^(138, 138a)g°J gfSS 9! ^¥01 SE^ 
HI 1. HI 2 S^SHiefg(139.139a)gg ggS!D. OHIAH. HI 1 HI a, v ( 139)8 HI 1 SS?SHI 34 UH 

AIEKFCD2I SSHiatES AIS33 HI 2 SSafll^(139a)fe HI 2 S°SHI 31 HH A| El (FC2)S) SaXfl^ 
°S AfgEEI. 

E 11k0|| EAie bh21 SOI, HI 1, HI 2 SSS HI ^ ( 139, 139a) ^ Oil 34 HH AIEH SJ HI 2 a^g S 

ggi sa» ?. se s^^oiie? be^ DWEiysfoi ^egfei asaa 91IIHA|EH°| HI 2 

a^(140.140a)gg 8S»D. 013IAH, E0?2 '140'8 HI 1 SSSHI 31IIHAIE12I HI 2 a^OI3. 
■140a't HI 2 a$?a«l 3HHHAIE12I HI 2 S^OIP. 3£I3 aSSMI 5HDHAIE4 2J HI 2 a^S HI 1 a^ 

3i ssti mmm Ahgsioi §^§!ei. 

E 111011 EAI& b121 SOI, HI 1 SSSHI 31 HH A| E4 SJ HI 2 a^(140)g HI 5 g£43S(137)31 331^! 
°£ 2SAI3I3I ?|g! HI 1 gefS(141)2J HI 2 aSSfll 3)HHAIEH°J HI 2 a^(140a)g HI 5 
S£13S(137a)2t a3|2J2^ 23SAI3I3I ¥IS! HI 2 =SiS(141a)g ISI!D. 013IAH. HI 1, HI 2 gsj 
S(113,113a)2| gl^Mlfe ElEls U0IM£10IE(TiN)g AlggJCI. 

0121 SOI, HI 1. HI 2 SejS(113.113a)g g^S! ?, SSSHI 3HfHA|E1g esSI^I ¥l& ai^i 1 

^sia s gflas s^ani oiis£i ^iioii nig aioioi^ ggoi sgaci. 

feOI E 111011 EAI9 b121 SOI, HI 1 MeHXI^EISI S^g HI 2 g£OS(103). HI 3 

S£13S(105), HI 4 S£13S(107), HI 5 g£13S(109) SI HI 1 SejS(113)0ll 2I5H HI 1 HI 3\ 

flHAIE|2| HI 2 2^(112)21 a^l^JES SS£II!, HI 2 ^.&J\±Z-\°\ 4:2^ g^S HI 2 

M£OS(103a). HI 3 g£OS(105a). HI 4 S£1DS(107a). HI 5 S£13S(109a) % HI 2 
E§!S(113a)0« 2I6H HI 2 31IIHAIE12I HI 2 a^(112a)21 a^l^ES SgSP. 

&a. HI 1, HI 2 ilS 9IE£ia31 HI 1. HI 2 a ES( 106. 108)g , 3£I3 HI 2 ^S5! 9IE£ia31 HI 
1. HI 2 aES(106a.108a)gg M §S»0I Oft' fil^OIIA) a3|5j°S 312101 gSe! ^gaSg 

oi2t ig s »s gfl&s s^ani diie£i ^xisi nisgfgg ssaasa ssmoi ^gsia □§ 

31 SD. 

E 12afe E 11a2| l-l 'aoil CDg aaESMI. HIE HI 3l='(120)M 5>jEI2 g^2l SE 12D2S 
S2I&Q. OIQH. SE g^g S&xl 0101 £aiOI<3 (Trench Isolation) ggOII °I6H ggSQ. 

E 12bfe E 11b°l l-l 'a Oil CDS saESMi. 3IEK120)412| °"EIS % SE S ^ 0)1 3HIOIE § 

aot(122)g 5HHI8I01 HI 1 i§5! 9IE£ia( 123)31 HI 2 ^§5! 9IE£ia ( 123a)g g«S!D. OtPI/H, 
HI 1 ±15! ?1E£ia(123)S HI 1 eeHxi^£H( T i)o| »|0|e S = og Alg£l3. HI 2 ±15! 
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?iEE}B(123a)8 HI 2 M£HXI±Ei(T2)2i >ijOIM 2^2§ Afg^Q. 01^. HI 1, HI 2 ^M^l 
^EEFB(123. 123a)M 0>±3£ OI§s| OI^SE^ HI 1 M £j XI ^ Ei (T1 )2j ±£^/E£ilBE^ 

M§i HI 1 ^£^/E£1IB S«(124J25)B Xil 2 ^ 2!XI ±Ei (T2)2| ££^/EdlBE£ Ai§§ Xil 2 £ 
2^/EeilB g^(124a.125a)(£A|£JX| %m)W 

£ 12c^ £ 11cS] I -I 'tfOII CUE BBESW. HI 1, HI 2 ?IE£fB ( 101 . 101a)S £S§! 3IB 

2 HI 1 128(126)^ gg&Q. Oin. HI 1 §2 S( 126)21 SSS/dfe ILOge AJSBD. 01^, 
SBBOIB (chemical Mechanical Pol ishing:CMP)§ 0IS8KM HI 1 aBS(126)§ S&1IAI3I 
H, HI 1. HI 2 ±2± S^(124.124a)B HI 1. HI 2 EfllB 3 Q! ( 125, 125a) Ol E^EJEll HI 1 
1B#(126)8 DHHa»01 S@iS8 IS^Q. E^aUiOil Mdl^dl^ E^=r g^S! EJH 1e v 8 S^g OH 
B5K)t HI 1 egjXI^EKTI) £ HI 2 M2iXI >iEi (T2)2J EBilBE^ Af§£]fer HI 1. HI 2 EfllB 
S^(125,125a)0il 21£Jb HI 1 l£Oi( 127, 127a)MB , HI 1 M6SII^a(T1) SI HI 2 
^XI^Ei(T2)2] Afg£J^ HI 1, HI 2 § 2{ ( 124, 124a) Oil 213b HI 2 

Se.OS(128.128a)g§ BflfiQ. Oin. HI 1 ia38i( 127, 127a) £ Ol « Oil m^W blMEiB^ a 
:>|*joi 2 2S o| 5H i'E S^Oil^XI «t39E4 SSHia. 

£ 12dt= E 11d9 l-l 'AMI CLf^ BBE^Mi, °»E|« g<*oj iJ^2j IE S^Oil HI 1 
blMyfi!(129)j» HI 2 blMEfB(129a)(EA|£iXI 8*^)8 « « ff Ch Ol [EH . HI 1 bl eye! ( 129)2* HI 2 bl 
^2J(129a)£ IE ge?OII7»XI &t3B HI 1 BaD»(127. 127a) Sj» 2|2J a^l^E^ BBSQ. 

E 12e^ E 11e2| l-l 'a Oil DB BBSS*, HI 1. HI 2 bl £ BfB (EA|£| XI 8t§)8 SBB SB Oil 

hi 2 asft(i30)« age *. cmps§8 oieaioi aeaAi&a. oim. hi 2 assd3o)s ilosoi 

O. Ol ° , HI 1 S^(124)^ HI 2 g2J(124a)(£EAI£IXI &S)0II B^EjOi HI 2 SEi 

ZieM(128,128a)OI E^£l£^ HI 2 i*BS(130)8 ^^§1 ^#UiOil MEI^'EI^ E^ S 

±@! §21 S^M DHSStOI HI 2 BaH«(128.128a)«j» 2>2j a^l^E^ 2^£J^ HI 3 
Ma3S8(131.131a)8 aSt'CKOPI/rf, ' 131a' ^ EA|£|XI dim). 

E 12fte E llffSI I-I'a0il mm BSESMl, HI 1 ^M^! EEhB ( 123)12* HI 2 ^M^! 
?-JEdhB( 123a) Oil ^§51^ HI 2 SBS( 130)^011 HI 1 a E§ ( 132, 132amS 8«»D. HI 1 
a£S(132,132a)82j ii8 3^0101, =^E^A-ii= BS|g(Pt) E^ AfgelD. OlffH. HI 

1 SE#(132.132a)M2| ^15 ?-IEE*B2i s^U §^6i>il 8«»Q. 

E 12g^ E 11g2j l-l ' <^ Oil {L\B BBE^Mi, HI 1 S£S( 132. 132a)88 5&§! 3IB aBOil HI 3 

aee033)s ss^ cMPgse oigshoi sesiAi&p. oim. hi 3 aeed33)B ildsoip. & 

3I HI 3 «aH(131.131a)BO| EiSJE^ HI 3 ^BS(133)# AH El a WW B^mm ^51 = 

^SLUOil SBI^BI^ E^ g^ei §1 DH^ISfOI HI 3 131 , 131a)3 2^I^E^ 2^£J^ HI 

4 *M3(134.134a)S« SSSD. 

E 12h^ E 11hS| l-l'^Oil If^ BSEMMi, «3| HI 1 2 Ei ( 132, 132a)0il ^^o\^ HI 3 

aaS(133)6fOII HI 2 2E#(135.135a)MM g^^Q. Ol HH , HI 2 2 Eg ( 135, 135a) SI ii? HI 1 2 

E 12i^ E 11i2J l-l '£011 CE^ BBE^AM, HI 2 2£§( 135, 135a)MM M^e! 2^ Oil HI 4 

l^e(136)M g^^p. CMPgSM 0l§6^01 HI 4 a£S(136)M S&lfAIEJ ^, ^>^| HI 4 
MB-i3(134,134a)M0l EiSJE^ HI 4 a^e(136)^ HHEiyS^Oj g^ii «5| ^^SUiOil 

M£l^£l^ E^ §1 OH^jahOI HI 5 MEO(137,137a)MM g^e^Q. 0!^, HI 2 

SES(135,135a)0il aioffe HI 4 9SS(136)^0II HI 1 2f$?S«l 3iIIHAIEi2i HI 1 2^(138)^ HI 2 
3 Ml ^iHHAIEHSI HI 1 2^(138a)e §S^CK OlfEH, HI 1, HI 2 US2HI ^inHAIEia HI 1 
S^(138,138a)§2] &D\ HI 1. HI 2 a Eg ( 135, 135a)2j s M p HH El fe! SUM . 

as!3(Pt)» MS&Q. 

E 12Jfc E lljfil l-l '£011 OS BBESJH. HI 1. HI 2 ^Saxil 5iIIHAIEi2J HI 1 3^(138. 138a) 

5 ISUfE^ HI 1. HI 2 a^aXI|B|(139.139a)S g^§IEK HI 1. HI 2 aSBMI 5iIIHA|Ei£| HI 

1 a^(i38. i38a)ee awe aeon asaxii lit s*fe * hi 1 a^sj » 

OlOi, E 12k^ E 11kS| l-l 'fi Oil CLfM BSESMi, HI 1, HI 2 aSaMS|( 139 ,139a)S Sfiff 

a boii asaxii ^iihaieh hi 2 a^E^ M8V sj3 B98 ^, 1 asaxii 9iii}iAiE-i£i hi 

2 a^(140)2J HI 2 a^axil ^nHAIEISI HI 2 a^(140a)(EA|£]XI Sfg)e g^BD. SH2S, E 12k 
D\ E 11kSj l-l '£0il WtB BBOIE^ HI 2 a£?aXil 3inHA|E-i2i HI 2 2^8 EAIEJXI a^U. 

E 121^ E 11121 l-l '<M0|| Q}g BB2SMI, HI 1 a^aXil 9iIWA|Ei2j HI 2 2^(140)^ «5| HI 

5 MEin(i37)^ a^i^E^ ^ 9i^m hi 1 e^sd4De iso, hi 2 asani ^i iih aieh^i 

Xil 2 a^(140a)(EA|£JXI Sf§)3F HI 5 MEi □ ( 137a) ( E A| Ei XI S^I^E^ ^ 2iE^ 

Xil 2 ^^§(141a)(EA|EJX| ?,}§)§ 8SSIP . 01 HH . HI 1 ±m$! m E£fB ( 123) jU HI 2 a^aXil ^Hli 
Al Ei 2J HI 1 a^(138a) AfOIOil HI 1. HI 2 2Ei( 132. 135)§ ^ S^OI OfB ^ ^ S ^ Oil AH a 

^l^2g 2^61^2, Xil 2 r^MfJ ?-! E E}°1 ( 123)51 HI 1 a^axil 9i HH Al Ei 2i Xil 1 2^(138) Ami Oil g 
Xil 1. Xil 2 aE#( 132a, 135a) Eg! ^ S^OI Oft' ^ ^ S ^ CHI AH a^l^E^ B^*!U. 

CCfEfAH, HI 1 ?-iEEi2J(123) SU Xil 2 ^M^l 91 E Ei B ( 123a) 8 HI 1 2E§( 132. 132a) , HI 2 a 

Ee(135.135amm EiMOi §^'§1 ^§^11 = ^ CI . 



01^ bi£f ^01 , S mgoj g^^^ Oil E El ^Xi ^ □ HIS^gE QgJH ^8 s^^i 2iQ. 
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38M. ±m$l SSSxIl 2HHHAIEH2I 6[^S^ AfOIOil ^^|2§ OI^CH*! g}| g 

&OI S3I E*£i SJ S^S^M ^M*! SIEEIojOll S^l^o^ £1A|3I°£MH ^M^l ?-l^£ioj 

RcyaioiM m±®m ^ 9io\ in^si ±x\m ?esa ^ ao. 

mm, §3i eieiM gas aw. &d\ Afoisi i^ei gesshfe 5 oil °jsh ^ s§ 
?>b ^^i afeis gss 4^ sioi Ahoi*:>h ^8 ?eif ^ aa. 

£icb& sfss 4- ao. 



S^S 1 

B*£HI 3I&0II HI 1 2" El" S^Hf HI 2 °^EI^ ; 

^2|o| oh ej m s^g oie^moi zusxis^ hi 1, hi 2 

HI 1 ^S5! £jEEh°i £^¥0il §£9 HI 2 ^ 2 XHI 3HIIHAIEH2I HI 1 2^; 
6J2I HI 2 ^SS ^EEf£J ^^¥0il HI 1 S^2xll 5HHHAIEH2] HI 1 2=1; 

£>0| HI 1 ±M5d 9IE^oj3f £J\ HI 2 aSS^I XUfi A| EHHJ HI 1 AhOI CHI s<*2| ^El § 

2V2J0I HI 1 ^M^l » HI 2 SSSfll 3H EH Al EH 21 HM S ^ Oil £^£1^ HI 1 « 

3 1 £fei: 

£> v ?| HI 2 ^MSJ ^lEEhOj^ &3I HI 1 SSaXII 5HIHAIEH2] HI 1 a=4 AhOI Oil e^SI §25 ©dl g 
^£J01 2|2f0l &2I HI 2 9IEEJB! &! HI 1 5HIIHAIEH2I HI 1 a^Oil HI 

2 «3| yojg 288101 51 ^S2M 6ffe g$ies DlieEl ^Xh 

2 

HI 1 »0II 2JLO\M. HI 1 SSafll 3HIIHAIEH21 HI 1 a^&Ollfc aSSX-MSB £HI HI 1 a$?S»l 

3HIIHAI EH2J HI 2 a^OI »3IS &2I HI 2 SSSx-ll 5HIIHAIEH2I HI 1 2^^011^ aSafllS 

ah ^i hi 2 a^aai :Hhhai ehsj hi 2 a^oi ^^a^ 21 hise^ nb ^^^^ asaai 
miesi 

&=?« 3 

HI 2 gOII 9iO\M, &D\ HI 1 &^a*1l 5HIIHAIEH2J HI 2 &3I HI 1 ^M^ 1 ?-IEEf°J i!^2J HI 

1 2i!EI^ S^Hf a^l^jo^ o4^£J!2, XHI 2 gj$?a»l 5HIHAIQ2I HI 2 ^>0| HI 2 

HI 2 °he|« g«B S^l^o^ ^^£J^ i§25 6^ M^^ h ^ ^^&X]\ CHI £ 

El ^Xf . 
4 

hi 3 er oil sioiah, hi 1 asaai ^iihaie-isj hi 2 2^ ^ h ^i hi 1 °^eih s^b hi 

1 ^ XI ^ EH 21 ^£^012, HI 2 ^^2xHI 3HHH A| EH2| HI 2 S^if 2^£J^ HI 2 °^EI« 

HI 2 ^^XI^EISI ZiW ^S£S 6fb SWVS ^^2HI Oil 2 ELI ^Xf. 

5 

HI 4 &0II SJOUH, &^| HI 1 a^£xil ^HIIHAIEHSI HI 2 2^ HI ^^l HI 1 M^XI^EHSJ ZIEIJ2 
^Ol HI 2 a^axHI ^nHAIEHSI HI 2 2^ if HI 2 M^XI^EHHJ ^2^S 231^^ 3^8PI ?| 

§i ^^e°i MEHH2I- ci ^p^a^ 5!e ^S2? mm^g a^a^i oiiedi ^ xl 

HI 1 SOU ?HO\M, HI 1. HI 2 ^31 ^2JM£I ii'g SBSffe 51 ^S^^ sfltt 

^ asaai oiihei ^xl 

7 

HI 6 S0II &0UH, ^Ol 2^8 ^S(Pt), §^ei(W)m S^oib 51 ^S2g 6^ g^^^ ifSaxHI 
OilSEI ^XK 

8 

HI 4 & OH SiCHAH, ^^1 HI 1 S^SxHI 3HIIHAIEH2I HI 2 2^Hf ^Ol HI 1 M^XI^EH °J S^l 

^I6f^l ^4^e°J MEHZl AhOI CHI ^ HI 1 ^gOI OH ^dl£JH t HI 2 aSSill 3iW 

AIEH2J HI 2 HI 2 M^XI^EH2J ^2^S a^l^o^ ^Mo\D\ ?i §! ^^g2J MEHU AhOI 

oiiizr hi 2 ^^eoi ^bia^ 51 ^s^^ afb g^^^ a^sHi cHieai ^xf. 
a?» 9 

HI 8 S0II SiCHAi . ^^1 HI 1. HI 2 ^^g2J El Ehs UOI^EfOlE (TiN)M 5&6h^ 21 

e^ ah^ mwgg a^axii cHisdi ^xl 
a?a 10 
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HI 1 SOII °±0\M , &2I Jdl 1 £D\ HI 1 ^MS! $IE£*£!°I ^ ^ CHI AH D2I SUS S82§ 

t<£J£JI!. HI 2 mil ^218 HI 2 ^E£>°J2J 6f¥O0AI SSIC! 

fe 2e i§2£ 8Jfc g*ISS SSBMI Oiieai £XK 

S^S 11 

hi 1 soil siCH/d . &^i hi 1, hi 2 asaai ^hhaie^ hi 1 s^^si gas ^g(Pt)g sssfb 5 
m ^S2S gmmg ssani onsaai ±». 

a?s 12 

^EHI 2I&0II HI 1 ^El^ g^HF HI 2 ^El^ §2J6fb g§: 

2|2|£| ohej^ g«« Oie^SfOI 3f^XIM{fr HI 1 ±M5! WESjeia HI 2 ?-IE^2J§ SgStfc 

§§; 

&3>| HI 1. HI 2 ±M^! 9IEd*°] a*2| S ^ Oil 2J2i ±E^2* Eai2iM 32|8tt- S§; 

2*2*21 naieioii 2^3^ hi 1 lyDii 2|^°i ^s^oii hi 2 b&idss m&o\±z g§; 

^oi hi 1 ?-ie^°i ^^¥0ii hi 1 mi\ BfeiB ^oi hi 2 ^m^i « = ae! ^mvoii 

^ssj hi 2 s?i siojs aastb g§; 

#31 HI 1. HI 2 mi\ E}o\m £}^0U HI 2. HI 1 BSSSI 5HHHAIEi£| HI 1 2^11 SgWfe § 

3: 

ao| 2|Z[oj n 1 a = goil gogxmi gg8Hn 2f2}2| ycgjd^o) g^Sfl ^3IHA|E|2I HI 2 a 
£,0| HI 1, HI 2 3SSXII 3HHHAIEH 5L| HI 2 S^il ^ £D\ HI 2 B93Bj» S3I32S S^Stfe 

&:>i hi 1 «3i ^ei ai &01 hi 2 ass mi 5hiihaieh2j hi 1 a^e 6Pi hi 1 ±M5d siE^eioii 21 
am, spi hi 2 m^i a a ^ ^01 hi 1 ssaai ^dhaiejsi hi 1 a^M &oi hi 2 ±m^i ?-ie af°j 
oil sasht s§§ ssshoi oi^ou!^ 5M ^S2g mmmg s«smi 011 eai ^x[ 
b. 

13 

HI 12 llOil SiOUH , HI 1 i£ai§ §J E « ~ Oil X)h XI aSHE* §£61^ ilSE^ 81 § 

$i^g asaxii Diisai ±x\ hi^ess. 
a=?» H 

HI 12 SOII 2ACHAH . &3| HI 1 BEO» £^£104 fe^l HI 1, HI 2 ^S^l ?-IEdf2ie ^SXiete y 
82£ HI 1, HI 2 dlM£J2JM g«8*fe §§I CH M S 61 01 01 XI ^ 3§ i=SEM 8*fc 
&S3*II DilSai £XF HI2&SB. 

a^s 15 

HI 12 SOU 9JiO\M , HD\ m^m°} HI 1, HI 2 S3| af°JMM l^efb §§g, 

4PI HI 2 B^SB SSS ^l& a^Oil i^gf §go^ g§I, 

^Ol I2§§ ^ ^§¥^1 Hl^SfOj ^^11 ^^8fH &}| ^itiii eaH ^,^1 HI 2 Mai 

H2f ^^£JE^ HI 3 §^6f^ S§; 

^Ol HI 1, HI 2 ^M^! ?-JEef2J0il ^§6[b ^Ol g^S^OII HI 1 2£§i S^6^ 

gl\ HI 1 2£§I SBS 3IB a 3 Oil i2§§ ^ g^s!6^ 

^.oi hi 3 mz\ni\ k§£j£^ ^oi g&sfs am m&mw miE-iymoi ^^§i ^^6f^ 

^Pl S6H ^^1 HI 3 ^^£J^ HI 4 g^6f^ i§]3| ( 

^,^1 hi 1 aESoii y§6^ am m&m&ow hi 2 s^ii m^o\^ g§i ssafw oi^oixi 
a^?» 16 

hi 12 sou sicHA-i, ^01 hi 1 mi\ aaa ^,01 hi 2 asa«i ^ eh ai eh °i hi 1 a^. □ai3 &^i hi 

2 ^}| ^2J3l ^Pl HI 1 S^axll d-\WME\°\ HI 1 a^8 ^ H ^^l OlgSIOI ^ £1 AI 31 51 ^§2 
S 6^ m$\**£ a^a^l OilSdl ^Xf HI^^S. 

a?s 17 

HI 12 SOII SiCHAH. HI 1, HI 2 r^M^ ?-IEdfO!g CHI & E^ MBI^BI^E^ g^6f^ 51 

e^ 6^ gfl^^ i^^a^i oiieai ±x\ hi^^s. 
a?s 18 

HI 15 SOU ^OIHI 3, HI 4 ISO! ^E2| g§2? g£6IXI Sill £J\ HI 2 2£§i 

^ ^ i H 2§i e ai on ^ ^ oi 8fU2j idol g^aib g§§ ssse 1§2? 61^ M^l^^ s 
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